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@ An air conditioning method and apparatus for 
electrochemically regulating humidity and oxygen- 
concentration within an enclosure (6) by the use of 
an ion exchanger polymer electrolyte. Where the 
humidity and the oxygen-concentration within the 
enclosure are to be reduced, a cell (20) comprising 
an anode (12), and a cathode (13) sandwiching an 
anion exchanger polymer electrolyte is arranged so 
that a surface of the anode (1 2) is in contact with an 
atmospheric air (8) outside the enclosure and a 
surface of the cathode (13) is in contact with an 
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ambient atmosphere . (7) inside the enclosure, and 
DC voltage is applied between the electrodes (12, 
13). Where the humidity and the oxygen-concentra- 
tion within the case are to be increased, a cell 
having a similar construction is arranged so that the 
surface of the anode is in contact with, the ambient ■ 
atmosphere inside the enclosure and the surface of 
the cathode is in contact with the atmospheric air 
outside the enclosure and DC voltage is applied 
between the electrodes. 
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AIR CONDITIONING METHOD AND APPARATUS 



The present invention relates to an air con- 
ditioning method and apparatus for electro-chemi- 
cally controlling the humidity and the oxygen-con- 
centration within a case by the use of an Ion 
exchanger polynner electrolyte. 

The condensing method, in which a tempera- 
ture is lowered to condense steam in an atmo- 
sphere, alid the absorbing method, in which steam 
is absorbed by a desiccating agent such as silica 
gel, have been known for the conventional de- 
humidifying method. The condensing method has 
exhibited a problem in that .lt is not suitable for the 
use where it is not appropriate to lower a tempera- 
ture while the absorbing method has exhibited a 
problem in that the regeneration treatment is re- 
quired. 

A method using an ion exchanger polymer 
electrolyte comprising a cat Ion exchanger Polymer 
electrolyte (Japanese Patent Application Laid-Open 
No. Sho 61-216714) has been l<nown as an air 
conditioning method, in particular a dehumidifying 
method, solving such problems. 

Fig. 1 of the accompanying drawings shows a 
worlting condition of the conventional dehumidify- 
ing method disclosed in Japanese Patent Applica- 
tion Laid-Open No. Sho 61-216714. Referring now 
to Rg. 1, reference numeral 6 designates a case 
for an object to be dehumidified. The case 6 is 
provided with a . cell 10 having an anode 2. a 
cathode 3 and a cation exchanger polymer elec- 
trolyte 1 sandwiched between both the electrodes 
2, 3 so that the cell 10 extends through a wall of 
the case 6. A surface of the anode 2 is in contact 
with an ambient atmosphere 7 inside the case 6 
while a surface of the cathode 3 is in contact with 
an atmospheric air 8. The anode. 2 and the cathode 
3 are connected to a DC power source 4 through 
lead wires 5 and DC voltage is applied between 
both the electrodes 2. 3 as far as hydrogen is not 
generated from the cathode 3. 

Next, the operation Is described. Steam in the 
ambient atmosphere 7 acts upon the anode 2 in 
such a manner as expressed by the following 
equation (1): 

2H2O - O2 + 4H* + 4e- (1) 
Oxygen formed by this reaction is left in the case 
6. On the other hand, hydrogen ions formed are 
transferred onto the cathode 3 through the cation 
exchanger polymer electrolyte 1 where hydrogen 
ions act upon oxygen in the atmosphere air 8 In 
such a manner as expressed by the following 
equation (2) 

O2 + 4H* + 4e- — 2H O (2) 

As a result, water (steam) is decomoosed on 



ambient atmosphere 7, while water is formed on 
the side of the cathode 3, that is, the side of the 
atmospheric air 8. As a whole, the water is trans- 
fened from the ambient atmosphere 7 inside the 
5 case 6 to the atmospheric air 8 and thus th6 Inside 
of the case 6 is dehumidified. 

The above described air conditioning method 
(dehumidifying method) using the cation exchanger 
polymer electrolyte has exhibited the following 

70 problems: 

. Steam is reduced (the humidity is reduced) 
and the oxygen-concentration is increased on the 
side of the. anode 2, that is, in the ambient at- 
mosphere 7 inside the case 6, while steam is 

75 increased (the humidity is increased) and the 
oxygen-concentration is reduced on the side of the 
cathode 3, that is, on the side of the atmospheric 
air 8. Where it is desired to reduce both the humid- 
ity and the oxygen-concentration in order to sup- 

20 press the progress of corrosion, a problem has 
occurred in that the above described air condition- 
ing method using the cation exchanger polymer 
electrolyte can not be applied. 

An object of the present invention is to solve 

25 ■ the above-described problems. 

It is an object of the present invention to pro- 
vide an air conditioning method and apparatus ca- 
pable of simultaneously reducing a humidity and 
oxygen-concentration within an enclosure. 

30 It is another object of the present, invention to 
provide an air conditioning method and apparatus 
capable of simultaneously increasing humidity and 
oxygen-concentration within an enclosure. 

It is still another object of the present invention 

35 to provide an air conditioning method and appara- 
tus capable of simultaneously reducing a humidity- 
and an oxygen-concentration, thereby preventing a 
progress of corrosion. 

It is a further object of the present invention to 

40 provide an air conditioning method and apparatus 
capable of simultaneously increasing a humidity 
and an oxygen-cdncentration, for applicatfon to an 
endurance test for corrosion of electronic instru- 
ments and the like. 

45 Where the humidity and the oxygen-concentra- 
tion within a case are reduced according to the 
present invention, a cell comprising an anode, a 
cathode and an anion exchanger polymer elec- 
trolyte sandwiched between both the electrodes so 

50 that a surface of the anode may be in contact with 
an atmosphere outside the case and a surface of 
the cathode may be in contact with an atmosphere 
inside the case and DC voltage is applied between 

hnth thfi elf4r;trnrln.<; fin the» nthor hanH uuharo iha 
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case are increased according to tiie present inven- 
tion, a cell iiaving a similar construction is arranged 
so ttiat the surface of tiie anode may be in contact 
with the atmosphere Inside the case and the sur- 
face of the cathode may be in contact with the 
atmosphere outside the case and DC voltage' is 
applied between both the electrodes. 

In a preferred embodiment, it is necessary to 
set the DC voltage to be applied between both the 
electrodes within a range generating no hydrogen 
from the cathode, concretely a range of 2 V to. 3 V. 
A film made of fluororesin having an amino group 
can be used for the. anion exchanger polymer elec- 
trolyte and a porous thin film made of platinum is 
preferably used for the anode and for the cathode. 

Embodiments of the present invention will now 
be described, by way of example, with reference to 
the accompanying drawings, in which: 

Fig. 1 is a sectional view showing a woriting 
condition of the conventional air conditioning 
method; 

Fig. 2 is a sectional view showing a working 
condition of a preferred embodiment according 
to the present Invention; and 
Fig. 3 is a sectional view showing a worl<ing 
condition of another preferred embodiment ac- 
cording -to the present invention. 
Fig. 2 shows a working condition of a preferred 
embodiment according to the present invention. 
Referring. to fig. 2, reference numeral 6 designates 
a case to be air conditioned. The case 6 is pro- 
vided with a cell 20 having an anode 12, a cathode 
13 and an anion exchanger polymer electrolyte 11 
sandwiched between both the electrodes 12, 13 so 
that the cell 20 extends through a wall of the case 
6. A surface of the cathode 13 is in contact with an 
ambient atmosphere 7 inside the case 6 while a 
surface of the anode 12 is in contact with an 
atmospheric air 8 which is an atmosphere outside 
the case 6. The anion exchanger polymer eiec- 
trolyte 11 is formed of a film made of fluororesin 
having an amino group and both the anode 12 and 
the cathode 13 are formed of a porous thin film 
made of platinum. The anode 12 and the cathode 
1 3 are connected to a DC power source 4 through 
lead wires 5 and DC voltage within a range bring- 
ing about no generation of hydrogen from the cath- 
ode 13, concretely a range of 2 V to 3 V, is applied 
between both the electrodes 12, 13. 
Next, the operation is described. 
A reaction expressed by the following equation 
(3) occurs between steam and oxygen in the am- 
bient atmosphere 7 inside the case 6 on the cath- 
ode 13. 

2H2O + O2 + 4e- -* 40H- (3) 
Hydroxide ions formed by this reacfion are trans- 
ferred from the cathode 13 toward the anode. 12 
through the anion exchanger polymer electrolyte 



" 11. A reaction expressed by the followinig equation 
(4) occurs on the anode 1 2. 
40H- - 2H 0 + Oa + 46" 

As a result, water (steam) and oxygen are 

5 decomposed on the side of the cathode 13, that is, 
the side of the ambient atmosphere 7, while water 
and oxygen are formed on the side of the anode 
12, that is, the side of the atmospheric air 8. As a 
whole, steam and oxygen in the ambient atmo- 

70 sphere 7 are transfen-ed to the atmospheric air 8 
through the cell 20. 

Accordingly, in this first preferred embodiment 
the humidity and the oxygen-concentration within 
the case 6 can be simultaneously reduced. As a 

15 result, for example where electronic instruments 
■ are housed In the case 6, steam and oxygen lead- 
ing to corrosion can be simultaneously reduced, so 
that the progress of corrosion can be suppressed. 
Fig. 3 shows a working condition of another 

20 preferred embodiment according to the present 
invention. Referring to Fig. 3. the sahne reference 
numerals designate the same parts as in Rg. 2. In 
this embodiment the surface of the anode 1 2 is in 
contact with the ambient atmosphere 7 inside the 

25 case 6 while the surface of the cathode 13 is in 
contact with the atmospheric air 8. 
Next, the operation is described. 
The reaction expressed by the above de- 
scribed equation (3) occurs between steam and 

30 oxygen in the atmospheric air 8 on the cathode 13 
and the resulting hydroxide ions are transferred 
from the cathode 13 toward the anode 12 through 
the anion exchanger' polymer electrolyte 11. The 
reaction expressed by the above-described equa- 

35 tion (4) occurs on the anode 12. As a whole, steam 
and oxygen in the atmospheric air 8 are transferred 
to the ambient atmosphere 7 inside the case 6 
through the cell 20. 

Accordingly, in this second preferred embodi- 

40 ment the humidity and the oxygen-concentration 
within the case 6 can be simultaneously increased. 
As a result, the accelerated con-osion test for elec- 
tronic instrument and the like housed iri the case 6 
can be easily carried out. 

45 As the present invention may be embodied in 
several forms without departing from the essential 
characteristics thereof, the present embodiments 
are therefore illustrative and not restrictive. All 
changes that fall within the meets and bounds of 

50 the claims, or equivalents of such meets and 
bounds thereof are therefore intended to be em- 
braced by the claims. 



55 Claims 

1 . An air conditioning method for reducing humidity 
and oxygen-concentration within an enclosure (6), 
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comprising: 

arranging a cell (20) having an anode (1 2), a cath- 
ode (13) and an anion exchanger polymer elec- 
trolyte (11) sandwiched therebetween so that a 
surface of said anode is in contact with an at- 
mosphere (8) outside said enclosure and a surface 
of said cathode is in contact with an atmosphere 

(7) inside said enclosure; and 

applying DC voltage (4) between said anode and 
said cathode. 

2. An air conditioning method for increasing a hu- 
midity and an oxygen-concentration within an en- 
closure, comprising; 

arranging a ceil (20) having an anode, (12). a 
cathode (13) and an anion exchanger polymer elec- 
trolyte (11) sandwiched therebetween so that a 
surface of said anode is in contact with an at- 
mosphere (7) inside said enclosure and a surface 
of said cathode is in contact with an atmosphere 

(8) outside said enclosure; and 

applying DC voltage (4) between said anpde and 
said cathode. 

3. An air conditioning method as set forth in Claim 
1 or 2 wherein said DC voltage is set within a 
range bringing about no generation of hydrogen 
from said cathode. 

4. An air conditioning method as set forth in any 
preceding claim, wherein said DC voltage is set at 
a range of 2 V to 3 V. 

5. An air conditioning apparatus for reducing a 
humidity and oxygen-concentration within an enclo- 
sure, comprising; 

a cell (20) which has an anode (12), a cathode (13) 
and an anion exchanger polymer electrolyte (11) 
sandwiched therebetween for arrangement so that 
a surface of said anode (12) is in contact with an 
atmospiiere (8) outside said enclosure and a sur- 
face of said cathode (13) is in contact with an 
atmosphere (7) inside said enclosure; and 
means (4) for applying DC voltage between said 
anode and said cathode. 

6. An air conditioning apparatus for increasing a 
humidity and an oxygen-concentration within an 
enclosure, comprising; 

a cell (20) which has an anode (12), a cathode (13) 
and an anion exchanger polymer electrolyte (11) 
sandwiched therebetween for arrangement so that 
a surface of said anode (12) is in contact with an 
atmosphere (7) inside said enclosure and a surface 
of said cathode (13) is in contact with an atmo- 
sphere (8) outside said enclosure; and 
means (4) for applying DC voltage between said 
anode and said cathode. 

7. An air conditioning apparatus as set forth in 
Claim 5 or 6 wherein said anion exchanger polymer 
electrolyte (11) is fonnned of a film made of a 
fluororesin having an amino group. 



Claim 5 , 6 or 7, wherein said cathode (13) is 
formed of a porous thin film made of platinum, 
9. An air conditioning apparatus as set forth in 
Claim 5, 6, 7 or 8, wherein said anode (12) is 
5 formed of a porous thin film made of platinum. 
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